
INDEX

Fishery Bulletin Vol. 81, Nos. 1-4

"AWndanoe and vertical distribution of fishes in a
cobble-bottom kelp forest off san Qlofre, California,"
by Ralph J. larson and Edward E. DeMartini.............. 37

"Age, growth, and IIDrtality of gray triggerfish,
Balistes caprioous, fran the northeastern Gulf of
""'nco," bY Allyn G. larson and Carl H. SalOl1llJl......... 485

Age-sire estinll.tion
crah, Dungeness................................... 471-478
croaker, white........................................ 183
dolphin, Hawaiian spinner............................. 207
drum, banded................................ 233, 353, 355
eel, AnErican......................................... 519
herring, Pacific...................................... 115
kingfish, sout!lern.................................... 427
lobster, Anerican..................................... 244
midshipmn, plainfin........... .... .. .. . .. . .. . .. • . . . .. . 165
quahog, ocean...................................... 1, 254
rockfish.............................................. 249
sal.nlon, chinex>k....................................... 158
shrimp, mantis........................................ 420
tetracycline use...................................... 237
tril!l!l3rfish, gray..................................... 488

AINLEY, DAVID G.--see ALLEN et al.

ALARroN, VICTOO IWGO-see GOI.J:6ER:) et al.

Alaska, Little Togiak River fishery..................... 402

ALIIEIT, .JlJEOOEN--see GOUJBER:.i et al.

ALLEN, SARAH G. , DAVID G. AINLEY, GARY W. PAGE, and
CHRISTINE A. RI8IC, "The effect of disturbanoe on harbor
seal haul out patterns at Bolinas lagoon, California"... 493

Alosa sapidissi..lm.--see Shad, Anerican

Amphipods............................................... 55

Anchoa mitchelli--see Anchovy, bay

Anchovy, bay
IJIl.rsh habitat......................................... 457

Anchovy, northern................................... 68, 113

Anguilla rostrata--see Eel, AnErican

Anoplopooa fimbria--see Sablefish

ANI'ONELIS, GEORGE A., JR., CLIFFOHD H. FISCUS, and
ROBERT L. DeLONG, "Spring and S\JlMer prey of California
sea lions, Zalophus califomianus, at San Miguel Island,
California, 1978-79".................................... 67

APPY, RALPH G.--see MACDONALD et al.

"Arctic char predation on sockeye salroon srrolts at
Little Togiak Hive r, Alaska," by Gregory T. Ruggerone
and LOnald E. Rogers.................................... 401

Arctica islandica Linne--see Quahog, ocean

"Arithnetic versus exponential calculation of oean
bicxnass," by Sheryan P. Epperly and Walter R. Nelson.... 446

ARMSTRONG, DAVID A.--see STEVENS and~

"Aspects of the life history and fishery of the white
croaker, Genyonemus lineatus (Sciaenidae), off California."
by Milton S. Love, Gerald E. M~n, William Westphal,
Robert J. lavenberg, and Linda Martin................... 179

Atlantic, middle
groundfish............................................ 295

Bacteria
Achrambacter.. . .. .. . . .. • .. .. . .. . . . . . .. .. . • .. .. .. . . • . • 377
Bacillus 377
~cteriwn..... . . .. . .. . . . . .. . . .. .. .. .. . .. . 377
cytophaga. . . . . . . . . . . • . . . . . . . . . . . . . . • • . . . . . . . . . . • • • • • . • 377
FIavoliicteriwn.. .. .. . . .. . .. . .. . .. .. .. .. .. .. .. . .. • .. . .. 377
Micrococcus. .. . .. .. . .. . . . .. . • . . .. .. . . . .. . . . . .. • • • .. .. . 377
IIOraxelIa...................................... 377
PSeudanonas........................................... 377
Vibrio................................................ 377

Bacteriology, e1aSll»branch fish......................... 375
analysis. .. . .. . . .. . . . . .. . . . . .. . .. .. .. .. .. .. .. . .. . . 37&-377
occurrence - lII1oole. . . .. . . .. . . . . . . . .. .. . . .. . . .. .. • 379-380
occurrenoe - teeth '" . .. . 378

BAGLIVD, JENNY A. --see BROUSSEAU and BAGLIVO

Balistes caprioous--see Trigl!l"rfish, gray

BARNETT, ARTIWR M., ANIREW E. JAHN, PE:l'ER D. SERTIC,
and WILLIAM WATOON, "Distribution of ichthYoplankton
off San (hofre, California, and nethods for sampling
very shall<JW coastal waters.............................. 97

Bass, kelp.............................................. 37

BathYlagus stilbius--see Srroothtongue, California

"Bathynetric distribJtion, spawning periodicity, sex
ratios, and sire canpositions of the IIantis shrimp,
Squilla empusa, in the northwestern Gulf of Mexico,"
~ J).Ri5Cirette, Gary W. Standard, and Mark E.
Chittenden, Jr.......................................... 418

Bay of Fundy, fish diversity............................ 121

BERGEY, ANNE--see SHIMEK et ,,1.

Biological studies--see also Reproductive biology

Biological studies
lJIl.ekerel, Spanish..................................... 545

Bianass calculation..................................... 446
aritlmetic vs. exponential calculation................ 446
fish, kelp forest... 44

Blacksmith
abJndanoe. . . .. . .. . . . • • . . • . . • . . . . .. . . .. . . . . . . .. . . . 199, 201
behavior/response to therlJll.l effluents................ 201
diel migration..................................... ... 202
feeding habits.................................... 200-204
prey 201

Bocaccio. . . .. .. . . .. . . . . . . . . . . . . . .. .. . . .. . . . . . . . . . . .. . .. . 70

Bolinas lagoon, California.............................. 493

OOITON, MARK L., and HAllOW H. BASKIN, "Distribution
and feeding of the horseshoe crab, LilllUlus polyphelllUs,
on the continental shelf off New Jersey"............. .. . 383

0C1iMAN, RAY E., "Fcx:xi of silver hake, POOrluccius
bilinearis" " . . . . . . .. . . . . . . . .. . .. . .. .. .. . 21

JJai:EldAN, EARL L. --see HELFMAN et al.

Brevoortia gunteri--see Menhaden, finescale

Brevoortia patronis--see Menhaden, gulf

Brevoortia smithi--see Menhaden, yellowfin

Brevoortia tyrannus--see JEnhaden, Atlantic

BRODEUR, RICHARD D., and WILLIAM G. PEARCY, "Food habits

721



and dietary overlap of sam shelf rockfishes (genus
Seoo.stes) fran the northeastern Pacific Ocean".... 269

BRCYl'HERS, EDWARD B.--see HELFMAN et al.

BROUSSEAU, DIANE J., and JENNY A. BAGLIVO, "Sensitivity
of the population grarth rate to changes in single life
history paraneters: its application to Mya arenaria
(Mollusca: R3lecypoda)" •••••••....•......---:-:-:.~•.. 537

BUCK, JOlIN D., "QJantitative and qualitative

~~~~~~~~. ~~ .~~~~~~~. ~~~~. ~~~. ~~ .~~~ . ~~ . . . . . . 375

"Calibration of dental layers in seven captive Hawaiian
spinner dolphins, Stenella longirostris, l:ased on tetra­
cycline labeling .....-,;y;urert C. MYrick, Jr., Edward W.
Shallenberger, Ingrid Kang, and [avid B. MacKay......... 207

California Cooperative Oceanic Fish Investigation
(CaICOFI)............................................. 97

California fishery............................. 37, 196, 530
rockfish.............................................. 249

California Sl9a lioos--see Sea lioos, california

Callinectes sapidus--se:e Crab, blue

CAMPANA, STEVEN E., "Interactive effects of age and
environrrental n:K>difiers on the production of daily
growth increrrents in otoliths of plainfin midship8RD.
Pc>richthys notatusll

• • • •• •• • •• • • •• • • •• •• • • •• • • • • • •• • • •• • • 165

Canadian fishery........................................ 121

Olncer irroratus--see Crab, rock

cancer rm..gister--see Crab, Dlmgeness

Catch estiJmtian
quahog, ocean......................................... 269

Cero
biology. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 659
species type. . . . . . . . .. . .. . . .. . . . . . .. .. .. . . . . . . . . . . 657-658

Char. Arctic
feeding on sallOOn SIOOltS.......................... 401-409
predator - prey interaction........................... 401

Chesapeake Bay fishery.................................. 455

CHITIENDEN, MARK E., Jr.--see ROCKEITE et al.,
STANDARD and CHITIENDEN

Chronis punctipinnis~Blacksmith

Clam
grarth rates. 537

Clam, surf.............................................. 387

Clu,I:ea harengus harengus-see Herring, Atlantic

Clupea harengus pallasi--see Herring, Pacific

Cobble-bottan habitats.................................. 37

Cod, Arcto-Norwegian
distribution................................. 143, 148-149
feeding area....................... 141, 143, 149, 152-155
larvae............................................ 141-150

COLLETIE, BRUCE B., and JalEPH L. RUSSO, "Morphology,
systel!Rtics, and biology of the Spanish Imckerels
(ScanberOlOOrus, SCanbridae).............................. 545

Columbia River, sallIDTl migration........................ 157

Columbia River fishery.................................. 411

COLVCCORESSES, J. A., and J. A. MUSICK, "Species
associations and corrmunity canposition of Middle
Atlantic Bight continental sbelf delOOrsal fishes"....... 295

"Coormmity and trophic organizatioo. of nektoo. utilizing

722

shallow mrsh habitats, York River, Virginia, II by Stephen
M. Smith, Janes G. Hoff, Steven P. O'Neil, and Michael P.
Weinstein. .. . .. . . . . . . . . . . . .. . . . . .. . . .. . .. . . . . . .. . . . . . . . . 455

"Canparison of Aaerican eel growth rates fran tag
returns and length-age analyses," by Gene S. Helfrm.n,
Earl L. BozeIDl.ll, and Edward B. Brothers................. 519

"Canparison of physiological and fmctional size~turity
relationships in two Newfoundland populations of lobsters
Hanarus 8.1I13ricanus,·' by G. P. Ennis..................... 244

CONCANNON, GREG--see EWING et al.

~, RICHARD E., "Density-deIEndent searching ti..nE:
implications in surplus-production rtrldels l1

•••••••••••••• 449

Continental shelf delOOrsal fisbes
bottan trawl surveys.................................. 295
faunal affinities................................. 297-298
species associations ~ . . . . 304-306

"Conversions betv.een total, fork, and standard lengths
in 35 species of Semstes from California," by Tina
Echeverria and WiTIiam H. Lenarz........................ 249

Copepods '.... . .. 55

Cottus asper--see Sculpin, prickly

COYER, JAMES A., liThe invertebrate assemblage associated
wi th the giant kelp, M:lcrocystis pyrifera., at Santa
Catalina Island, California: A general description wi;.th
emphasis 00 amphi}X>ds, copepods, mysids, and shrimps"... 55

Crab, blue
IIRrsh habitat......................................... 455

Crab, Dungeness
Grays Harbor............................. 469-471, 472-473
abundance 471-472, 479-480
age............................................... 474-476
distribution. . . . .. . . . . .. .. . . . . . . . . .. . . .. . . . . . 473, 478-479
grarth. .. 477-478, 481

Crab, horseshoe
feeding. . . . . . . .. . . .. . . . . .. . . . .. . . . . . .. . . . . . . .. . . . 383, 387
IOOrta li ty . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . .. . . . . . .. ... 388
populatioo. .. . . . . . . . .. . . .. . . . . . .. . . . . . . . . . . . . . . . .. 383-387
prey.............................................. 387-388

Crab, 11thodid
collection lOOthods.................................... 315
larvae, IOOrphology.................................... 321

Cryptolithodes typicus.............................. 323
Rapalogaster gretiiTtZKli, Ienmturus rmndtii, and

P. beivipes ~... 323
Hapaloi!iisti3TlOOrtensii. . . . . . . .. . .. .. . . .. . . . . .. . .. .. . 323
Lithodes aequispina........ . . . . . . . . . . . .. . . . . . . . . . .. . 323
Paralithodes brevipes.......................... ..... 322
Paralithodes brevi~s, P. camtschatica, and

P. platypus -:-........................ 323-324
Place~essenskiiand RhinolithocEs

wosnessensk11. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324
zooae, descrl.ptl.ons................................... 316

Li thodes vs. Pagerinae.............................. 321
Placetroo wosnessenskii......................... 317-318
RfnnolithOdes wosnessenskii........... . . . . . . . . . 318, 320

Crab, rock.............................................. 387

Croaker, Atlantic
IIRrsh habitat......................................... 457

Croaker, white
age detennination................................ 180, 185
fishery. . . .. . .. . . . . . . .. . . . . . .. . .. . . . .. . . 182, 192-193, 196
ichthyoplankton....................... ... 181-182, 188-192
larvae.. . . . . . .. • . . . .. . . . .. .. . . . . . . .. .. . . .. . . . 188-192, 195
I ife history...................................... 179-198
seasonal differences.................................. 184

CRONE, BARBARA J., "Distributioo, length-weight
relationship, and length-frequency data of southern
kingfish, IOOnticirrhus arrericanus, in Mississippi....... 427

Cynoscion regalis--ooe Weakfish



DAOOWELL, MICHAEL J .--see MAaJOO'ALD et al.

U>l.ONG, ROBERT L. --see ANI'ONELIS et al.

U>MARTINI, EDlARD E. --see LAJl,SOO' and U>MARTINI
"U>nsity-dependent searching tillB : implications in
surplus-production 1IDde1s," by Richard E. Condrey....... 449

U>schutes River, Oreg., sa1110l migration...... .......... 157

''Description of early stage zoeae of Spirontocaris
murdochi (D>capoda: Rippolytidae) reared iii tile
laboratory," by Evan B. Haynes.......................... 523

lII.:escriptioo of eggs, larvae, and early juveniles of
gulf rrenhaden, Brevoortia pi.trams, and canparisoos with
Atlantic lIBnhaden, B. tyrannus, and yellowfin lIBnhaden,
~. smithi," by WillTamF:lliirttler..... 85

"The detection and distribution of larval Arcto-Noroegian
cod, Gadus DDrhua, food organisns by an in situ IBrticle
counter," by S. Tilseth and B. Ellertsen................ 141

"Die1 variations in the feeding habits oI Pacific
salm:n caught in gill nets during a 24-hour period
in the Gulf of Alaska," by W. I:earcy, T. Nishiyama,
T. Fujii, and K. t.hsuda................................. 391

"Distributioo, abtmdance, and grcwth of juvenile
D.mgeness crabs, cancer magister, in Grays lhrbor
estuary, Washington," by Bradley G. Stevens and IAvid A.
Annstrong. . • . . .. . . .. . . . . . .. . .. . . . .. . .. .. . .. .. .. ... ... ... 469

"Distribution and abundance of Sicyonia pencil lata
Lockington, 1879 in the Gulf of California, with sane
notes on its biology, II by M. E. fendrickx............... 715

IlDistribution and feeding of the horseshoe crab. Limulus
polyphemus, on the continental shelf off New Jersey," by
Mark L. Botton and Harold H. Haskin..................... 383

"Distribution, length-.eight relationship, and length­
frequency data of southern kingf ish , Menticirrhus
arrericanus, in Mississippi, II by Bar1:B.ra J. Crowe........ 427

"Distribution of ichtbyoplankton off San OloIre,
California, and nethods for sampling very shallow
coastal waters," by Arthur M. Barnett, Andrew E. Jabn,
I:eter D. Sertic, and William Watson..................... 97

lIDoctmentatioo of annual growth lines in ocean quahogs,
Arctica islandica Linne," by John W. Ropes, Douglas S.
Jones. Steven A. Murawski, Fredric M. Serchuk, and
Ambrose Jera.ld, Jr...................................... 1

Dogfish, spiny
Bay oI Ftmdy-Gulf of Maine............................ 131

COlphin, Hawaiian spinner
age throogh teeth..................................... 207
birth season..................................... 221, 224
dental layers..................................... 207-224
lunar m:nthly cycles.................................. 223
sexual naturity....................................... 224

Drum, banded
age detenni)lation. . . . . . . . .. . . . .. .. . .. .. .. . .. . .. .. . 353-354
age-growth relationship............................... 233
growth 355
life history.......................................... 337
naturi ty . . . . .. . . . . . . . . . . . .. . .. . .. . .. .. .. . .. .. 229-231, 233
reproduction.. . . . . . .. . . . . .. . .. . . .. . . .. . . . . . . . . .. . . . .. . 227
sex ratio............................................. 232
spawning........ 228-230, 233
spawning periodicity........... 339, 344-345, 350, 357-359

Drum, black............................................. 378

"Farly zoeal stages of Placetroo 1NOSIlessenskii and
Rhinolithodes wosnessenskii (U>caPQda, Arianura,
Lithodidae) and review of lithodid larvae of the
northern North Pacific <::cean, II by Evan B. Haynes........ 315

ECHEVERRIA, TINA, and WILLIAM H. LENARZ, "Conversions
be1:\>leen total, fork, and standard lengths in 35 species
of Sebastes fran California". . . . .. .. . .. . . .. .. . .... . . .. . . 249

Econonic studies
shrimp fishery........................................ 365
shrimp vessels, Gulf of Mexico........................ 365

Ecosystems
kelp, cobble bottCJII, California....................... 37
kelp forests, California.............................. 55

Fel, Armrican
growth rates...................................... 519-521

"'n)e effect of disturtance on haroor seal haul out
patterns at Bolinas lAgCXXl, california, II by Sarah G.
Allen, IAvid G. Ainley, Gary W. Page, and Christine A.
Ribic 493

"Effects of size and tine of re lease on seaward
migrations of spring chinook sallOOn, Olcorhynchus
tshawytscha," by R. D. Ewing, C. E. Hart, C. A.
FUstiSh, and Greg Concannrn.......................... .. . 157

Eggs-see Elnbryos

Electron microscope, scanning (SEM)
etching.. . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . .. . .. ... 435
increllBnt camts............................. 435, 437-439
otoliths.......................................... 434-435

ELlERTSEN, B. --see TILSE'nl and ELlERTSEN

ELLIOIT, JOEL-see SHIMEK et aL

Elnbryos
lIBnhaden, gulf........................................ 87
scup.................................................. 78

Engraulis rordax--see Anchovy, northern

ENNIS, G. P., "ea-rison of physiological and functional
size-ml.turity relationships in two Newfoundland
populations of lobsters HCllB.nlS a.oericanus".......... .. . 244

ENNIS, G. P., "Incidence of rrolting and spiwning in the
sane season in femle lobsters, Hamrus anerica.nus ·529

ENNIS, G. P., "Tag-recapture validation of 1001t and egg
extrusion predictions blsed upoo. pleopod examinatioo in
the An:erican lobster, llcml.rus anericanus". . . . . . . . . . . . . . . 242

EnvironllBntal conditions-see Habitat effects

EPPERLY, SHEllYAN P., and WALTER R. NELSON, "Arithnetic
versus expcnential calculation of rrean bionnss"......... 446

EWINJ, R. D., C. E. HART, C. A. FUSTISH, and GREG
a>NCANNON, "Effects of size and tirre of release on
seaward migrations of spring chinook salm::m,
C\1corhynchus tshawytscha"............................ ... 157

Feeding--see Food habits

"Feeding ecology of walleye, Stizostedioo vitreum
vitreum, in the mid-COlumbia River, with emphasis 00

the interactions tetween walleye and juvenile anadranous
fishes," by Alec G. Maule and Howard F. Horton .......... 411

"Feeding habits of blacksmith, O1ranis pl.m.ctipinnis,
associated with a thel'llRl outfaTr;""liY Panela A. Morris. 199

"Field and laboratory observations on diurnal swim
bladder inflatioo-deflation in larvae of gulf nenhaden,
Rrevoortia pitroous," by D. E. Hoss and G. Phonlor...... 513

FISaJS, CLIFFORD H.-see ANl'ONELIS et al.

Fish, denersal--see Groundfish

Fish, ke Ip forest
abundance............................................. 44
vertical distribution................................. 47

Fish, pelagic
8a.y of Ftmdy-Gulf of Maine............................ 131

Fish assemblages
Bay of Ftmdy-Gulf of Maine........................ 121-139
Middle Atlantic Bight... 295
San OloIre, Calif.................................. 37-47

723



York River IlIl.rshes...... 458

Fish disease, PEN....................................... 542
Fish interactim

Bay of FundyjPassannquoddy Bay........................ 121
cha.r J Arctic.......................................... 401
Continental shelf 295
groundfish............................................ 296
kelp.................................................. 50
IlIl.ckere1, Spanish..................................... 620
Middle Atlantic Bight................................. 295
salllUl, sockeye....................................... 401
sea lion predators.................................... 67
walleye. . . • • . • . . . .. . .. . . .. • .. .. . . • .. . .. . . . • • . . . . . .. . .. 411

"Fishes, fish assemblages, and their seasonal aovenents
in the lower Bay of Fundy and Passannquoddy Bay, Cllnada,"
by J. Stevenson Macdonald, Michael J. IA>.dswell,
Ralph G. Appy, Gary D. Melvin, and David A. Methven..... 121

Fjord habitat....................................... 144-151

Flatfish
Bay of Fundy-Gulf of Maine........................ 126-128

Follicle histology...................................... 443

Food habits
hlacksmith....................................... 199, 200
char, Arctic.......................................... 401
cod, Areta-Norwegian.................................. 152
cod, Arcta-Norwegian, larvae.......................... 141
crab J hOI'SleshCJle.................................. 383 J 387
hake, silver....................................... 21-34
IlIl.rsh habitat. 455
nekton. . . . .. . • . . . . . . . . . . . .. . . . .. . . . .. . . . . . . . . .. .. 455, 460
quahog, ocean......................................... 272
rockfish. . . .. • . .•. . . . . .. . .. .. . . . . .. .. . . . . .. . .. . . .. . . . . 269
saloon, Pacific....................................... 391
sea li005............................................. 67
shrimp, brONll......................................... 325
shrimp, penaeid....................................... 717
shrimp, r<>elt.......................................... 716
walleye. . .. . . . . . . . . . . . . . . . .. . . . . . .. . . . .. . . . . . . . . . . . .. . 411

"Food habits and dietary overlap of Bare shelf rockfishes
(genus Sebastes) from the northeastern Pacific Ocean,"
by Richai'QlJ.lfrodeur and William G. Pearcy............. 269

"Food of silver hake, M3rluccius bilinearis," by Ray E.
Bownan.................................................. 21

FUJII, T. --see PEARCY et aL

FUSTISH, C. A. --see EWING et al.

FYFE, DAVID--see SHIMEK et al.

Gadoids
Bay of Fundy-{;ulf of Maine........................ 129-130

Gadus nx:>rhua-see Cod, Arcta-Norwegian

Galveston Island, Texas................................. 326

Genetic studies
lobster, spiny........................................ 693
snapper, deepwater.................................... 703

"Genetic variation and population structure in a
deepwater snapper, PristoIXXOOides filarrentosus, in the
Hawaiian archipelago, Ii bY Jarres B. Sh3klee and Paul B.
Sam::>11ow . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 703

"Genetic variation and populatioo structure in a spiny
lobster, Panulirus rmrginatus, in the Hawaiian
archipelago, " by James B. Shaklee and Paul B. Sam::>llow. 693

GenyoneflDls lineatus--see Croaker, white

Ginglynostam. cirratum--see Shark, nurse

GOLDBERG, STEPHEN R., VlcroR fillGO ALARCON, and JUERGEN
AUlEIT, "Postovulatory follicle histology of the Pacific
sardine, Sardinops sagax from Peru" 443

724

Grays Harbor fishery.................................... 469

GRIFFIN, WADE--see TETTEY et a1.

GRIMES, aruaQIILL B.--see SHEPHERD and GRIMES

GRISWOUJ, CAROLYN A., and THCldAS W. McKENNEY, "larval
developnent of the scup, Stenotomus chrysops (Pisces:
Sparidae)" , . . • .. . • .. 77

Gramdfish
Atlantic continental shelf............................ 295

Growth rates
arithlleticjexponential calculation.................... 446
clam transplanting.. . . . . . . . . . .. . . . . .. . .. . . .. . .. . .. 540-541

~~~;;;~:~:-::::::::::::::::::::::::::::::::::::::m
drum, banded.......................................... 353
eel, Alrerican......................................... 520
gro.vth inc""""nt IIRrking, tetracycline........... 208, 237
herring, fucific...................................... 117
leslie DX>de1. . . . . . . . . . . . . .. . . .. . . . . .. . .. . .. . . .. . .. . . . . 537
lobster, Alrerica.'l................................ 242,?43
midshiPllll.n, plainfin.................................. 165
population gro.vth rate..... 537, 540
quahog, ocean...................................... 1, 251
salnx:>n, chinook.................................. 158, 160
sensitivity fonnulae.............................. 538-539
triggerfish, gray................................. 488-490
tuna, bluefin . . . . . . . . .. . . . . .. . . . .. . . .. . .. . .. . . . . . . . . . . 434

Gulf of Alaska fishery.................................. 396

Gulf of California fishery.............................. 715

Gulf of Mtine, fish diversity........................... 121

Gulf of Mexico fishery........................ 365, 375, 419

GUY, S'fEWART--see SHIMEK et aL

Habitat effects
diel light and temperature............................ 168
kingfish, southern.................................... 430
IlIl.rshes............................................... 455
j)OO'er plant effluents.. . . . . . . . . .. . . . . . . . . . . . . . . . . . 199-202
seal, harbor 495
shrimp, brONll......................................... 325

Hake, silver
canposition of diet................................. 24-34
geographic feeding distributim....................... 24
stOllll.ch contents. . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . 23

HART, C. E.--see EWING et al.

HASKIN, HAROLD H.--see IlOT:lOO and HASKIN

Hatchery release, salllUl................................ 157

Rawaiian fishery........................................ 693
snapper, pink......................................... 703

HAYNES, EVAN B., lII:escription of early stage zoeae of
Spirontocaris murdochi (Lecapoda: Hippolytidae) reared
in the laboratory"...................................... 523

HAYNES, EVAN B., "Early zoeal stages of Placetroo
wosnessenskii and Rhinoli thodes wosnessenskii (I:ecapoda,
Arianura, Lithooidae) and reView Of l1thochd larvae of
the northern North Pacific Ocean II. • • • • • • • • • • • • • • • • • • • • •• 315

HELFMAN, GENE S., EARL L. OOZEMAN, and EI:NlARD B.
BROTHERS, "Canp;l.risoo of Anerican eel growth rates
fran tag returns and length-age analyses"............... 519

H'ENIEICKX, M. E., "Distribution and abundance of
Sicyonia pencillata Lockington, 1879 in the Gulf of
Qllifornia, with son:e notes en its biologyll. . . . . . . . . . . . . 715

Kerring, Atlantic....................................... 113

~rring, Pacific
gro.vth rate........................................... 115
larvae -...... 113
otoliths.......................................... 113-119



ring depositicn.................. . .. . . . . . .. . . . .. .. 115-118

IIE'ITLER, WILLIAM F., "I:escription of eggs, larvae, and
early juveniles of gulf rrenha.den, Brevoortia patronus,
and canpa.risons with Atlantic uenhiden, B. tyrannus, and
yellowfin nenhaden, .!!.. smi.thi" .•.••.•••.~.•~..... 85

HOFF, JAMES G.--see SMITH et al.

Hogchoaker
IJRrsh habitat. 457

HamnIS auericanus-see lobster, American

HORTON, HariARD F. --see MAUlE and HORTON

HOSS, D. E., and G. PHONLOR, "Field and laboratory
observations on diurnal swim bladder inflaticn-deflation
in larvae of gulf n:enhaden, Brevoortia patralUslI

• • • • • •• 513

Hotelling's or2-test..................................... 101

IIwmn effects-see Habitat effects

Ichthyoplankton, off San Onofre, Calif.
abundance.................................... 103-105, 108
cross-shelf patterns.................................. 102
ontogenic pattern changes........................ 105, 108
sampling, shallow waters.;......................... 99-108
vertical migration............................... 103, 107

Icichthys lockingtoni-see Medusafish

"Implications of investing under different econcxnic
conditions on the profitability of Gulf of lExico
shrimp vessels operating out of Texas," by Ernest Tettey,
Christopher ~rdy, Wade Griffin, and A. Nelson Swartz... 365

IIIncidenoe of roolting and spawning in the sane season in
female lobsters, Hamros anEricanus, II by G. P. Ennis.... 529

Infection, PEN.......................................... 542

Instnmentation
particle counter................................. 142, 144

"Interactive effects of age and environrrental IOOdifiers
on the production of daily growth increnEnts in otoliths
of plainfin midshipllRR, I'\:)richthys notatus," by steven E.
Campana. • .. • • • .. . • • .. • • • • • .. • .. .. • • .. • .. • • • • • • .. • • • • • • • • 165

"'!be invertebrate assemblage associated wi th the giant
kelp, Macrocystis pyrifera, at Santa Catalina Island,
California: A general description wi tb emphasis 00

amphipods, copepods, mysids, and shrimps," by Janes A.
Coyer...... 55

Invertebrates, kelp forest............................... 57

Investm:mt--see Econcmic studies

JAIIN, ANLREW E. -see BARNETT et al.

JERALD, AMBROSE, JR.--see ROPES et al.

JOHNSON, ALLYN G., and CARL H. SALCMAN, "Age, growth,
and nortality of gray triggerfish, Balistes capriscus,
fran the northeastern Gulf of lExic~.. . . . . . . . . . . . 485

JONES, IJOOGlAS S.--see ROPES et al.

Juveniles
nenhaden, gulf........................................ 93

KANG, INGRID-see MYRICK et al.

Kelp, giant.......................................... 37, 55

Kelp, rocky reef.... 37

Kelp forests, off San Onofre, calif.
chara.cteristics........... .. .. 37
cinetransect calibration.............................. 43
sampling nethods............................ . . . . . . . . . . 38

transects. .. .. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . 40
...rtical stratificaticn............................... 44

Kelp forests, off Santa Catalina Island, Calif.
algal coomunity........................................ 55
biamss............................................... 56
composition. • . . . . . . . .. .. ... .. . . . . . . . . . . . . . . . . . . . .. • . . . 55
habitat reef.......................................... 55
in...rtebrate asseni>lages.............................. 55
seasonal dynamics.............................. 58, 60, 64
...,rtical stratificatioo........................ 56, 58, 64

Kelpfish, giant......................................... 37

Ke Ipfish, halfrooon...................................... 37

Kingfish, Kanadi--see Mackerel, Queensland school

King! ish) southern
distributioo. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427, 429
length-frequency. . . . . . .. . . . .. .. . .. . . . .. . . .. . . . . . .. • 430
length__ight. .. . .. . . . . . • . . .. . . .. . . . . • .. . .. .. . . . .. 432

lAgodcn rhoni>oides--see Pinfish

lampfish, northern...................................... 68

lamprey, sea
viral eurythrocytic necrosis (VEN)................ . . • . 543

larimus fasciatus-see Drum, banded

LARSOO, RALHI J., and EDWARD E. I:eMARrINI, "Abmdance and
vertical distributicn of fishes in a cobble-bottcm kelp
forest off San Onofre, Californiall

•••••••••••••••••••••• 37

Larvae
cod, Arcto-No"""gian............................. 141, 148
crab 315
crabs, lithodid. . . . . .. . .. . . . . .. .. . . . . . .. . . . .. .. . .. .. .. 321
croaker, white................................... 168, 195
herring, Pacific...................................... 113
ichthyoplanktcn. .. .. . . . .. . . . . . .. . . . . .. . . . . . . . . .. . . .. . . 97
lobster, spiny........................................ 694
nenhaden, gulf.................................... 88, 513
seup. 77
shrimp................................................ 523

"larval developrent of the scup, Stenot<:m.lS chrysops
(Pisces: Sparidae)," by Carolyn A. Griswold and TIlams W.
McKenney. . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . .. . . . . . . . .. .. . . 77

UlVENBERG, ROOERT J .--see LOVE et al.

LENARZ, WILLIAM H. --see EOIEVERRIA and LENARZ

Limulus polyphemus--see Crab, horseshoe

Lobster
mlting '" " 529
spa:wning. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 529

Lobster, Alrerican
egg extrusion. prediction............................. 243
mit prediction................................... ... . 243
resorption. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 248
size~tl.1rity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244-245

Lobster, spiny
allele examination................................ 695-698
electrophoresis............ .. 695
enzyne variatioo. . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . 695-696
~netic variation................................. .... 693

LDligo opalescens-~ Squid, rm.rket; 3<:Iuid, Pacific rmrket

WVE, MILTON S., GERALD E. McGarIEN, WILLIAM WESTPHAL,
RC1lERT J. UlVENBERG, and LINDA MARrIN, "Aspects of the
life history and fishery of the white croaker, Genyonemus
lineatus (Sciaenidae), off California".................. 179

LOVE, MILTON S., KIMBERLY SHRINER, and PAMELA MCRRIS,
"Parasites of alive rockfish, Se1::Rstes serranaides,
(Scorpaenidae) off central California".............. .... 530

MAaxJNALD, J. STEVENSON, MICHAEL J. DADSWELL, RALHI G.

725



APPY. GARY D. MELVIN. and DAVID A. METHVEN, "Fishes.
fish assemblages, and their seasonal lIOvellents in the
lower Bay of Fundy and Passalmquoddy Bay. Oinada" .

MlcKAY. DAVID B.--see MYRICK et al.

121

S. sierra .
"1J. sinensis .
S. tritor .
species biology .
species type .

662-665
665-668
666-670
611-670
641-643

Mlckerel. Australian spotted
biology. .. • • . • • . • . . . . .. . .. . . . . . .. . . • . . . . . . . • . . .. . .. .. . 649
fisberies............................................. 649
species type...................................... 647-648

Mlckerel, broad-barred Spanish
biology. .. .. . • • .. .. . . . . . . .. . . . . . . . . . . . .. . . . . . . . .. . .. .. 661
fisberies......................................... 661-662
geographic variatioo. . .. • .. . . . . .. . . • . . . . . .. . . . . . . .. . . . 662
species type.. . . . .. .. .. .. . .. • . . .. . . . . • . . . .. . . . .. .• 659-&lO

Mlckerel, chub.......................................... 66

Mlcl<erel, Indo-~cific king
biology. . .. .. . .. . .. . .. . .. .. . . . .. • .. . . . . .. . . .. .. .. . 634-635
fisberies , .. . • .. . .. . .. . . .. . .. .. . .. . . .. .. 635
geographic variatioo. . . .. . . . . . .. . .. . . .. .. . .. . .. . . . 63lHl36
species type...................................... 630-632

Mlckerel. Japanese Spanish
biology........................................... 651-652
fisberie~..... : .. :.................................... 652
geograph,c vanahoo.................................. 652
species type...................................... 649-651

Mlckerel. king
biology. .. . .. • .. . .. . . . . . . . . . . . .. . . . . .. . .. . . . . . . .. . 619-620
fisberies. . .. • . . . . . . . . .. . .. . . . . . . . . .. . . . . . . . . .. .. . .. . . 620
species type...................................... 616-617

~ckerel, Ptbnterey Spmish
biology. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 629
fisheries , 629-630
species type.. .. . .. . . . . . . . . . . . .. . . . . . .. . . . . .. .. . .. 628-629

Mackere1, narrow-tarred king
biology. .. . . . . . . . . . . . . . .. . . . . . . . . .. . . .. . . . . . . .. . .. .. . . 626
fisheries. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 626-627
geographic variation.................................. 627
species type...................................... 622-624

thckerel, queen
biology. .. . . . . . . . . .. . . . . . . .. . .. . . . .. . . . . . . . . . . . . . . .. . . 654
fisheries..... .. . 654
species type...................................... 652-653

Macl<ere 1. ~nsland school
biology. . . . . . • . . . . .. . . . . .. .. . . . . .. . . . . . . . . . . . .. . . . . . . . 656
fisheries..... .. 656
geographic variatioo. .. .. . . . . .. . . . . . . . . . . . . . . .. . .. 656-657
species type.. .. . . . .. . . . .. .. . . .. . . . . . . . . . . . . . . .. . . 654-655

. Mlckerel. serra Spanish
biology. . . . .. . . . . . .. . . . .. . . . . . ... . . . . . . . .. . . . . . . .. 614-615
fisheries. . . . . . . . . . . . . .. . . .. . .. .. . .. . . . . . . . . . . . . ... .. • 615
species type. . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . .. . . . .. 613

Mlcl<erel, Spanish
biology " 643-645
characters for analysis........... . . . . . . . . .. .. .. . . 690-691
fisheries " . .. . . . . .. . . . . . .. . 645
geographic variation................. . . . . . . . . . . . . . . . . . 646
Granrmtorcynus, Acanthocybin, and Scanberanorus....... 547
norphology. . . . . . . . .. . . .. . . . . .. . . .. . . . . . . .. . . . . . . . . 549-611
relatiooships of species.......................... 670-673
ScomberOIOOrus brasiliensis........................ 613-616
$. cavalIa........................................ 616-622
S.~. . 622-627
S. coocolor....................................... 628-630
"1J. gunarus....................................... 630-636
S. koreanus....................................... 63&-638
S. lacepede....................................... 611-612
"1J. ITiieOliifus..................................... 636-641
S. mculatus...................................... 641-646
S. miphOllius...................................... 649-652
"1J. mulhrad>atus.................................. 646-647
S. munroi 647-649
S. PIUi'irleatus. . . .. . . . . . .. . . . .. . . . . . .. . . . . . . .. .. .. 652-654
S. queenslandicus................................. 654-657
S. regalis........................................ 657-659
~. ~iatus. . . . . . . . .. . . . .. . . . . . . . . .. . . . .. .. .. 659-662

726

Mlcl<ere I, West African Spanish
biology. . . .. . . . .. . . . .. . • . . . . . .. . .. . . .. . .. • .. . . . . . . .. . . 670
fisheries............................................. 670
species type...................................... 668-669

Mlcrocystis pyrifera--see Kelp. giant

fthcraz.oarces anericanus--see Ocean pout

Mline fisbery........................................... 121

lthrine I1BJIDB.l interactions
harbor seals/disturbance......... . . . . . . . . . . . . . . . . . .. . . 493

Mlrine IIIUIIlB.ls
sea 11008, c:alifomia................................. 67
seals, harbor......................................... 493

Mlrine Resources Manitoring Assessnent and
Predictioo (MARMAP)
survey cruises........................................ 21

"Marking growth increnents in otoliths of larval and
juvenile fish by i.mrIersion in tetracycline to examine
tbe rate of increnent fornatioo." by P. D. Schmitt...... 237

Mlrshes................................................. 455

MARTIN, LINDA--see LOVE et al.

MASUDA. K. --see PEARCY e tal.

Mlthemtical techniques
A. posteriori t-tests................................. 101
AilalysIs of Variance (ANOVA).......................... 101
bianass calculatioo -. . . .. . . . . . . 446
clam growth rates..................................... 537
searching fisoories................................... 449

MAULE, ALEX:: G., and HOIARD F. HOllTON, "Feeding ecology
of walleye, Stizostedioo vitreum vi treum, in the
mid-COlumbia River, with emphasis on the interacttoos
between walleye and juvenile anadraoous fishes"......... 411

McGOlEN, GERALD E.-see LOVE et al.

\lcGURK, MICHAEL D., "Ring depositioo in too otoliths of
larval Pacific herring, Clupea harengus pallasi"........ 113

McKENNEY, THOoIAS W. --see GRISWOlD and McKENNEY

Medusafish. . . . . . .. . . . . .. .. . . .. .. . . .. . .. . .. . . . . . . • . . .. . . . 68

MELVIN. GARY D.--see MAQXlNALIl et al.

~nhaden, Atlantic...................................... 85

ltienhaden, finescale..................................... 85

Menhaden, gulf
canparison to other Brevoortia sp................... 93-94
distributioo. . . .. . . . . . . . . .. .. . . . .. . .. . . . . .. . . . . . . . . . 85-86
diurnal vertical migratioo............................ 517
embryos. . . . .. .. . . .. . .. . . . . . . .. . . . . .. . . . . . .. . . . . . . . . . 87-88
larvae. 88-93, 513
myoneres. .. . . .. . . .. . .. . . . . • . . .. . . . .. .. .. . . . . . . . . . .. . . . . 89
swim bladder....... 513

Menhaden. yellowfin..................................... 85

M:!:nticirrhus anericanus-,;ee Kingfish, southern

PErluccius bilinearis--see Hake, silver

M=!rluccius proouctus--see Whiting, Pacific

METIlVEN, DAVIQ A.--see MACDONALD et al.

MicrqJOgonias undulatus--see Crooker, Atlantic

MidshipIIBIl, plainfin
environn:ental variables............................... 165



increnent fonmticn . . . . . . . . . . . . . . . . • • . • . . . • . . . . . . • . . .. 165
microstructure examinatioo............................ 165
rearing. ...................••..•...•.••.•.•....... 165-166

Migratioo
cra.b J horseshoe....................................... 383
die1 , blacksmith............ .•........................ 202
diurnal/vertical, gulf nenhaden....................... 517
salJOOll, chinook....................................... 157
saloon, sockeye....................................... 405
vertica1, ichthyop1anktoo............................. 103

MINElli), TlICNAS J. --see ZIMMEm\AN et al.

Mississippi fishery..................................... 427

Morena anErica.na~e Perch, white

Morphology
crabs, I1thod1d, larvae .... o •••••••••••••••••••••••••• 321
croaker I white........................................ 179
eel, Anerica.n......................................... 519
rm.ckerel J Spanish..................................... 545
shrimp, mantis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 424
walleye. • . . . . . . . . . . . . • . . . • . . . . . . . . . • . . . . . . . • . . . . . . . . . . 412

"Morphology, systenRtics, and biology of the Spanish
IDlckere ls (Scanberooorus, Scombridae)," bY Bruce 8.
Collette and Joseph L. RUsso............................ 545

flDlRIS, PAMElA A., "Feeding habits of blacksmith, O1romis
plmctipinnis, associated with a thenml ootfall" ..~ 199

flDlRIS, PAMElA A.~e LOVE et at.

Mortali ty rates
anchovy. northern..................................... 71
calculatioo. . . .. .. .. . . . . . . .• .. . .. .. .... . . .•. . . . . . . .. .. 449
clam.... ;........................................... .. 541
crab, horseshoe....................................... 388
density-dependent searching tine...................... 449
drum, handed.......................................... 342
rockfish. . . • . .. . .. .. .. • .. . . .. .. . . . .. . .. .•. . .. . .. .. . .. . 71
sallOOll. . . . . . . . . . . . . . . . . . • • . . . . . . . . . • . . . . . . . . . . . .. 412, 413
sallOOll, sockeye....................................... 404
squid................................................. 71
triggerfish, gray..................................... 486
whiting, R1.cific...................................... 71

Mo"""",nt po.ttems
analyses and productioo............................... 450
char, Arctic.......................................... 405
drum, handed..................................... 351, 352

MURAWSKI, STEVEN A.--see ROPES et at.

MUSICK, J. A. --see COLVOCORESSES and MUSICK

Mussel, blue............ .•.. .•........ .•.. ..•........... 387

Mya arenaria--see Clam

MYRICK, AlBERT C., JR., EDWARD W. SHALlENBEffiER, INGRID
KANG, and DAVID B. MacKAY, "Ql.libratioo of dental layers
in seven captive Hawaiian spinner dolphins, Stenella
loogirostris, !:ased on tetracycline labeling~.... 207

Mysids.................................................. 55

Mytilus edulis--see Mussel, blue

Nekton
collection. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . 456-457
coornunity canposition. . . . . . . . . . . . . . . . . . . . • . . . . . . . . 459-460
IDlrsh habi tats. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 455-466
seasonality. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 458-459
tidal creeks.......................................... 456

NElBON, WALTER R.--see EPPERLY and NELSON

New Jersey fishe ry. . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 384

New York Bight fishery.................................. 502

NISHIYAMA, T. --see PEARCY et al.

NOI'Wegian fishery....................................... 144

"A note 00 SpiWIling of the R1.cific lDl:rket squid, I.oligo
opalescens (Berry, 1911), in the Barkley Sound region,
Vancouver Island, Canada," bY Ronald L. Shinek, Ql.vid .
Fyfe, leah Ramsey, Anne Bergey, Joe 1 Elliott, and
Stewart Guy. . . . . . . . . . . • • . . . . . . . . . . . . • . . . . . . . . . . . . . . • . . . . 445

"The occurrence of piscine erythrocytic necrosis (PEN)
in the sea lamprey, Petranyzon mrinus, fran several
Maine localities," by Stuart W.~me............... 541

Ocean habitat....................................... 149-154

Olean pout
Bay of Fundy~1f of Maine............................ 132

Octopus bilDlculatus~ Octopus, two-spotted

Octopus, two-spotted.................................... 68

Odootaspis taurus--see Shark, sand tiger

Qlcorhychus nerka--see Salron, sockeye

(hcorhynchus tshawytscha~e Saloon, chinook

O'NEIL, STEVEN P.--see SMITH et at.

Opakaka-:-see Snapper, pink

Oregon fishery.......................................... 270

Otoliths
daily growth increnents............................... 165
growth increnents................................. 237-240
herring, Pacific...................................... 113
increnent cOWlting, scanning electron microscope.. .... 434
increrII3'nt fonmtion rate o ••• o 237, 240
juvenile fish......................................... 240
larvae................................................ 240
midshipmn, plainfin . . .. . . . . • . . . •• . . . . . . . . . . . .. . . 164, 165
tetracycline lIRrking......................... 208, 237-240
tuna, bluefin......................................... 434

PAGE, GARY VI .--see ALIEN et at.

Panulirus IDlrglnatus~ lDbster, spiny

R1.rasi te studies
olive rockfish........................................ 530

"Parasites of olive rockfish, Sel.:astes serranoides,
(Scorpaenidae) off central Ql.lifomia, " bY Miltoo S.
love, Kimberly Shriner, and Parrela Morris............... 530

R1.rasites, rockfish..................................... 530

PARDY, CHRISTOHIER~ TETI'EY et al.

Parophrys vetulus--see Sole, Ehglish

Particle counter, ZCX>plankton........................... 142

PaSSlUllUJuoddy Bay--see Gulf of Maine

PAYNE, P. MICHAEL, and DAVID C. SCHNEIDER, "Yearly
changes in abundance of harlx>r seals, Phoca vitulina,
at a winter haul-out site in fussachusettsll.~.... 440

PEAIlCY, W., T. NISHIYAMA, T. FUJII, and K. MASUDA,
"Die1 variations in the feeding habits of Pac!fic salrocn
caught in gill nets during a 24-hour period in the Gulf
of Alaska".............................................. 391

PEARCY, WILLIAM G. --see BRODEUR and PEARCY

~naeus aztecus-;:ee Shrimp, brown

I\<!rch, kelp............................................. 37

~rch, Pacific ~an....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 270

I\<!rch, white
IDlrsh habitat. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 457

Hloca vitulina-;:ee Seal, harlx>r

727



PIIONLCR, G.~ HCISS and RIONLCR

Plnfish...•.....•.... , ...............•••.......•.. " .. . . 378

Pinnipeds, sea lioo.s, Oilifomia---see Sea li008, california

Pl?gonias cranis---..ee Drum, black

R:>pulation studies
Bay of Fundy-Gulf of Iiline........................ 121-139
clam.................................................. 537
crab, Dungeness.................................. 469, 471
cra.b, horooshre....................................... 383
drum, banded..................................... 353, 359
fish, kelp forest..................................... 37
growth rate sensitivities............................. 537
kingfish, southern.................................... 430
lobster, spiny 693, 694
IlRthellRtical techniques............................... 449
seal, harOOr........................................... 440
shrimp, IlRDtis........................................ 420
shrimp, rock.......................................... 715
snapper, deepwater 703
snapper, pink......................................... 703

R:>richthys notatus--see MidshiJlllUl, plainfin

""akfish. .. . .. . .. .. .. • .. . . . . . . . .. . . . .. .. . • .. .. . . .. . . . • 501

Rhinoptera bonasus-see Ray, cownose

RIBIC, am:rSTINE A. --see ALlEN et aL

"Ring deposition in the otoliths of larval Pacific herring,
Clupea harengus p>.llasi," by Michael D. McGurk.......... 113

ROCKETI'E, MARK D., GARY W. STANDARD, and MARK E.
CHI'ITENDEN, Jr., "lhthymatric distribJ.tioo, spawning
periodicity, sex ratios, and size canpositioos of the
rmntis shrimp, Squilla erqJusa, in the northwestern
Gulf of ""'xico'~.~...........................418

Rockfish................................................ 68
diet variations................................... 273-275
distribution of prey.............................. 288-290
food habits.................................. 272-273, 275
fork length/total length.............................. 251
neasureoent '" 249
standard length/fork lengt"....................... 250-251

Rockfish, canary........................................ 270

Rockfish, darkblotched.................................. 270

"Postovulatory follicle histology of the Pacific
sardine, Sardinops sagax fran !eru," by stephen R.
Goldberg, V,etor HugoAfarcon, and Juergen Alheit....... 443

Predation--ooe Mortality rates

Rockfish, olive
para.sites ,; .
seascnal p:ttterns of infectioo .
sizE ... , ......•...................•.•••.....•.•...

531-536
534-536
530-531

PristolXJl1lOides fila.u:entosus--see Snapper I pink

QJahog, ocean
acetate peel inRges................................... 1
age 2, 18
age-size. . .. . . .. . .. . . . . . . .. . .. . .. . . . . .. . .. . . . . . . . . 254-256
gonad condition................................... 259-262
growth...... .. 2, 3, 16
growth increnents..................................... 251
sexual IlRturation................................. 262-264
she 11 microstructure............................ 1, 13, 16

"Quantitative and qualitative bacteriology of elasm:>branch
fish fran the Gulf of ""'nco," by John D. Buck.......... 375

RADTKE, RICHARD, "Scanning electron microscope evidence
for yearly growth zates in giant blue fin tuna, T'mmnus
thynnus, otoliths fran daily increments" .... o ••~•• 434

RAMSEY, LEAH--see SHIMEK et al.

Ray, cownose............................................ 378

Recreational fishery
croaker, white........................................ 196

Rockfish, splitnose..................................... 270

Rockfish, yellowtaiL ~............ 270

ROGERS, OONALD E. --see RUGGEROOE and RlXiERS

ROPES, JOIINW., IXXJGlAS S. JONES, STEVEN A. MURAWSKI,
FREDRIC M. SERCHUK, and AlIIlROOE JERAlD, Jr.,
"Docurn:mtatioo of annual growth lines in ocean quahogs,
Arctica islandica Linnell " .

ROPES, JOlIN W., STEVEN A. MURAWSKI, and FREDRIC SEROIIJK,
"Size, age, sexual I1llturity, and sex ratio in ocean quahogs,
Arctica islandica Linne, off Long Island, New York". . . . . 253

ROSS, STEVE W., "Reproduction of' the banded drum,
larimus fasciatus, in North Carolina" 227

RUGGEROOE, GREXXlRY T., and OONALD E. ROGERS, "Arctic char
predation on sockeye salron sm:>lts at Little Togiak River,
Alaska"................................................. 401

RUSSO, JOSEPH L.~ OOLlETI'E and RUSSO

Sablefish............................................... 68

"Reproduction, roovenents, and population dynamics of the
banded drum, lArimus fasciatus, in the Gulf of Mexico,"
by cary W. St~and Iilrk E. Cbittenden, Jr.......... 337

Reeroi tlOOnt
cra.b, IJlmgeness....................................... 478
drum, banded................................ 229, 344, 351
lobster, Alrerican..................................... 244

"Reproduction of the 1:w1ded drum, Larimus fasciatus, in
'North O>.rolina," by Steve W. Ross.~ .

"Reproduction of weakfish, Cynoscion regalis, in the
New York Bight and evidence for geographically specific
life history characteristics," by Gary R. Shepherd and
Churchill B. Grines .

Reproductive biology
cod, Arcto-Norwegian .
croa.ker, wh.ite .
dolphin, spinner .
drum, banded..................................... 227,
lobster .

'~~~:'~~~:::::::::::::::::::::::::::::::: ~~:
sardine, Pacific .
shrimp, IlRIltis................................... 418,
squid, Pacific IIRrket .

728

227

501

141
180
224
337
529
244
259
443
421
445

Sa lrron, chinOClk
lunar phase... .. . . . . . .. . . . .. . .. . . .. . .. . .. . . . . • .. . . .. . . 161
migration............... 157-162
release tine................................. 159, 160-163
size and growth................................... 160-161

SalllOl, chum............................................ 395

SallIDn, cooo............................................ 395

Sa1..nnl, Pacific
diet change, dieL.................................... 396
feeding habits........................................ 393
prey canposition.................................. 392-394
vertical distribution................................. 392

SallIDn, sockeye......................................... 394
migration........................................ 401, 403
sm:>lts ,. .......• 401

SAl.OoIAN, CARL H.--see JOHNSON and SAl.OoIAN

Salt IlRrsh habitat
shrimp, brown......................................... 325

Salve linus alpinus--see Char, Arctic

SPJK)lliJI/, PAUL B. --see SHAKLEE and SPJK)lliJI/



Sampling uethods
ichthyoplanktoo....................................... 98
kelp forest........................................... 38

Sardine, Pacific
follicle cooditioo................................ 443-444
spawning. • • .. .. .. .. • .. .. . . .. • • . . .. . . . • . . .. . • . .. • .. • .. . 443

Sa.rdinops sagax-.see Sardine, Pacific

"Scanning electroo microscope evidence for yearly
growth zones in giant bluefin tlIDa, llnmnus thynnus,
otoliths fran daily increr.ents," by RJ:Cliarcf~..... 434

SCHMITr, P. D., IIMlrking grOiVth incren:ents in otoll ths
of larval and juvenile fish by iJmersioo in tetracycline
to examine the rate of increuent fonnatioo"............. 237

SOINEIDER, DAVID C.--see PAYNE and SCHNEIDER

Scanber jap:>nicus--see Mackerel, chub

ScomberOl'IDros brasiliensis-~e Mackerel, Slarra Spanish

Scanberanorus cavalla--see M..ckerel, king

Sccxnber<::m::lrns cannerson--see Mackerel, narrow-lnrred king

Scanberaoorus coocolor--see Mackerel, Monterey Spanish

ScomberOlOOrus guttatus--see Mackerel, Indo-Th.cific king

Scanberaoorus koreanus-~ Seerfish, Korean

ScanberorIOrus lineolatus-;;ee Seerfish, streaked

SCanber<mJNS URCulatus--see Mackerel, SJm,nish

SccxnberOllX>rus multiradiatllS-.gee ~rfish, Papuan

Scanberanorns rmmroi~ Mackerel, Australian sp:>tted

Scombercm::>rus niphooius--see Mackerel, Japanese Spa.nish

SCanberanorus plurineatus--see Mackerel, qteen

SCanrerOlIOnlS queenslandicus--see Mackere 1 J Queensland school

Scanberanorus regalis--see Cera

ScomberOIOOrus semif..sci..tus--see Mackerel, broad-loarred
Spanish

Scanberanorus sierra--see Sierra

&o.1lOOrom::>rus sinensis-~e Seerfish. O1inese

ScanberarK>rllS tritor-~e Mackerel, West African Spanish

Sculpin, prickly
prey of walleye....................................... 412

Sculpins
Bay of Fundy-Gulf of Maine............................ 132

Scup
distribution. . . . . . . . . . . . . . . .. .. . . . . . . . .. . .. . . . . . . . . . . . 83
eggs............................... .•..•.............. 78
fin deve10pnent..................................... 80-81
l ..rvae....... 79
ossification. 82-83

~~~;~~i~~'~~i~~~::::::::::::::::::::::::::::::::: ..81-~;
Sea lions, California

feeding habits.............. 74
prey...... 67
r'CXJk:eries. . . .. . . . . . . . .. . . . . . . . . . . . .. . .. . . . . . .. . . . . .. 67
seaSQl1al distribution................................. 67
species C>Ccllrrence......................... . . . . . . . . . . . 69

Seagrass................................................ 455
fish inhabiting....................................... 37
kelp forests, California.............................. 37

Se..l. harbor
ablmdance in Massachusetts............................ 440
disturloances. .. . .. . . . .. .. . .. . . . .. . .... . .. . . .. . . . .. . . . . 495

popul.. tioo....................................... 440, 498
rate of increase...................................... 441
se..sonal disturloances........................ 495, 498-499

Seaperch, white......................................... 37

Se..son..l effects
Bay of Fundy-Gulf of Maine....................... 124, 136
drum, loanded........................................... 339
groondfish. .. .. .. . .. . . . • . .. . . .. . . . . . .. . . . .. . . . .. .. .. . . 298
kingfish, soutbern.................................... 429
rockfish. . .. . .•. .. .. . .. . . . .. . . . . . . .. ... . . . . . . . .. ... . . . 280
rockfish, olive....................................... 534
sa1l1On, chinook........................................ 157
se..l, harbor.......................................... 495
walleye. .. .. .. . . . • . .. .. . . • . . . . .. . . . .. . . . . • . . . . .. .. • .. . 413
we..kfish. .. . .. . . .. ... . . .. .. . . . . . ... .. .. . . . . .. . . . ... ... 503

Sebastes alutus---see Iercll. Pacific ocean

Seloastes craueri--see Rockfish, darkblotched

Seloastes dip1oproa--see Rockfish, splitnose

Seloastes flavidus--see Rockfish, yellowtail

Seloastes pinniger--see Rockfish, can..ry

Seloastes serranoides--see Rockfish, olive

Seloastes spp.--see Rockfish

Seerfish, Chinese
biology. . .. • .. .. .. . . . . .. .. . . . .. . . . . . .. . . . . . .. . .. .. .. .. 667
fisheries....................................... .. 667-668
geographic vari..tioo. .. . .. .. . . . .. . . . . . .. . . . . . . • . .. .. . . 668
species type...................................... 665-667

Seerfish, Korean
biology........................................... 637-636
fisheries. .. .. . . . .. . . . .. • . • .. . .. .. . . .. . . .. . . . • .. .. .. . . 638
geographic variatioo. . • . . . .. . .. .. . . . . . . . . . . . . • . . .. . . . . 636
species type...................................... 636-637

O'

Seerfish , Papuan
biology. . . .. .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . ... 647
fisheries. .. .. . . . . . . . ... . .. .. . . . . .. . . . . . . . . . . . . . ... .. . 647
species type.......................................... 646

Seerfish, streaked
fisheries. . .. .. 640
geographic variation.................................. 641
species type...................................... 636-639

"Se lectioo of vegetated h..bit..t by brown shrimp,
Flenaeus aztecus. in a Galveston Bay salt rmrsh,'l by
Ro@3r J. ZillJ!B:nm.n, Thomas J. Mine110, and Gilbert
zamora, Jr.............................................. 325

Senorita. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

"Sensitivi ty of the population grONth rate to changes in
single life history .r:ara.neters:· its application to \!ya
arenaria (Mollusca: Ielecypoda.),ll by Diane J. Brousseau-
and Jenny A. Baglivo.................................... 537

SERalUK, FREmIC M.--see ROPES et 0.1.

SERTIC, PETER D.--see BARNETT et ..1.

Shad, Arrerican
interaction with walleye. .. . . . . .. . .. . . . . . . . . .. .. .. .. . . 411

SHAKLEE, JAMES B., and PAUL B. SAMOLLCW, "Genetic
variation and .fX)pulation structure in a deepwater
snapper, Pristopoooides filarmntosus, in the Hawaiian
..rchipel..go"............................................ 703

SHAKLEE, JAMES 'I., and PAUL B. SAMOLLCW, "Genetic
variaticn and lXlPulaticn structure in a spiny lobster,
Panulirns rmrginatus, in the Hawaiian archipelago".. . . . . 693

SIIALlENBERGER, ElJII/ARD W.--see MYRICK et 0.1.

Shark, nurse............................................ 376

Shark, sand tiger....................................... 375

729



Shark, shovelooad....................................... 378

Sheephead, California................................... 37

She11 growth
quahog, ocean......................................... 13

SHEPHERD, GARY R., and CHUROIIlL B. GRIMES,
"Reproductioo of ....akfish, Cynoscioo regalis, in too
New YoIil: Bight and evidence for geographically sl"cific
life history characteristics"........................... 501

SHERBURNE, S'IUART W. J 1l1be occurrence of piscine
erythrocytic necrosis (PEN) in the sea lamprey,
Petranyzon DRrinus, fran several Maine localities"...... 541

SHIMEK, RONAlD L., DAVID FYFE, lEAH RAMSEY, ANNE
BERJEY, JOEL ELLIOIT, and STEWART GUY, "A note 00
spawning of the Pacific mrket squid, Loligo opalescens
(Berry, 1911), in the Barkley Sound reg100, Vancouver
Island, Canada"......................................... 445

Shrimp. 55
zoea 523

Shrimp, brown
abiotic relationships............................. 331-332
densi ty-habitat.. . .. . .. .. .. • . . . .. . .. . . . . . .. . .. . .. . 332-333
density-teml"rature................................... 332
habitat selectioo..................................... 325
pradation. • .. . • .. . .. .. . .. . .. . .. .. . . . . . . .. .. . .. . .. .. . .. 331

Shrimp, rm.ntis
distributioo................................ 418, 420, 424
life history.. • . . . . . . .. .. . .. . . . . . • . . .. . .. . . . .. . . .. . . .. 418
sex ratio..... 420, 422
size composition................................. 420, 422

Shrimp, rock
alxmdance............................................. 717
biCUJetrlc relationships............................... 718
diet.............................................. 717-718
distribution...................................... 71&-717

Shrimp vessels, Gulf of ~xico

costs 365
revenue.. .. .. . . • . .. . . .. . . .. . • . • . .. . .. . . . . 366-367, 369-370

SHRINER, KIMBERLY--see LOVE et al.

Sicyonia pencillata~e Shrimp, rock

Sierra
biology. . . . . . . . . . . . .. .. . .. . . .. . . . . . . . . . . . . • .. . . . . . .. .. 665
fisheries. . . . . . .. .. . . . . .. . . .. .. . . . . . . . . . . .. . . . . . . . .. . . 665
geographic variation.................................. 665­
sl"cies tyl"" . . . .. . . . . . . .. . .. . . . . . . . . . . . . . .. . . . . . 662-664

"Size, age, sexual Tl'B.turity, and sex ratio in ocean
quahogs, Arctica islandica Linne, off Long Island,
New YoIil:," by John W. Rol"s, Steven A. r.furawski,
and Fredric M. Serchuk.................................. 253

SMITH, STEPHEN M., JAMES G. HOFF, STEVEN P. O'NEIL,
and MICHAEL P. WEINSTEIN, "Camnmity and trophic
organization of nekton utilizing shallON rrarsh
habitats, York River, Virginia" 455

Snoothtongue, California................................ 68

Snapper, pink
allele examination................................ 707-709
electrophoresis. 704
enzyrre va.riation.................................. 704-705
genetic differentiatioo. . . . . . . .. . . .. . . . .. . . . . . . .. . .. . . 710

Sole, Eilglish........................................... 113

Spawning--see Reproductive biology

"S~cies associations and camnmity canposition of Middle
Atlantic Bight cootinental shelf derrersal fishes," by
J. A. Colvocoresses and J. A. Musink.................... 295

Sphyrna tiburo--see Shark, shove Ihead

Spirontocaris =dochi--see Shrimp

730

Spisula solidissim--see Clam, surf

"Spring and swmer prey of California sea limB,
zalophus californianus, at San Miguel Island,
~iaJ 1978-79," by George A. Antonelis Jr.,
Clifford H. Fiscus, and Robert L. IeLong................ 67

Squa1us acanthias--see Dogfish, spiny

SqUid, mrket........................................... 68

Squid, Pacific mIi!:et
embryological stage................................... 445
spawning. . . .. . . .. . .. . .. .. .. . .. . .. 445

Squilla empusa--see Shrimp, mntis

STANDARO, GARY W.--see ROCKE'ITE et al.

STANIli\RD, GARY W., and MARK E. OIITrENIllN, Jr.,
"Reproductioo, IOOverrents, and popUlation dynamics
of the.~ded drum, I.a.rimus fasciatus, in the Gulf
of ~X1cO 337

Stenella longirostris--see Dolphin, Hawaiian spinner

Stenobrachius leucopsarus--see lampfish, northern

stenotanus chrysops--see Scup

STEVENS, BRAOLEY G., and DAVID A. ARMSTRONG,
"Distribution, abmdance, and gro.rth of juvenile
~geness crabs, Cancer Im.gister J in Grays lhrbor
estua.ry, Washingt~.~........................469
Stizostedion vitreum vitreum--see Walleye

Stock. assessaent--see Population studies

SWARTZ, A. NEIBON--see TETI'EY et al.

SWim bladder, rrenhaden.................................. 513

Systemtics studies
mckerel, Spanish..................................... 545

"Tag-recapture validatioo of roolt and egg extrusicn
predictions based upon p1eopod examinatioo in the
Aaerican lobster, Hooarus arrericanus," by G. P. Fnnis... 242

Tagging
eel, Arrerican......................................... 519
lobster, Alrerican..................................... 242
tetracycline..................................... 208, 237

n."onany
mckerel, Spanish..................................... 545
shrimp................................................ 523

TETTEY, ERNFSr, OIRISTOPIIER PARDY, WADE GRIFFIN, and
A. NELSON SWARTZ, "Implications of investing \moor
different econanic conditions on the profitabili ty of
Gulf of ~xico shrimp vessels ol"rating oot of Texas"... 365

Thennal effluent effects. . .. .. . . .. . .. . • .. .. . .. .. • • .. 199-202

'!btmOUS thynnus--see Twa, bluefin

TILSETH, S., and B. ELlERTSEN, "Tbe detectioo and
distribution of larval Arcta-Norwegian cod, Gadus morhua,
food organiSlIlS by an in situ particle camter" ....--::::-:-:- 141

Triggerfish, gray
age estitmtion........................................ 488
annual mortality...................................... 486
growth. • • • • . • • • • • • • • . • • • • . • • • • • • • • • • • • • • • • • • • • • • • • 488-490

Trinectes mculatus--see Hogchoaker

Twa, bluefin
growth 434
otoliths ".................................. 434, 435

Vegetation--see Habitat effects



Vessel costs............................................ 365

Walleye
diel periodicity.................................. 414-415
feeding ecology. . . . .. . .. . .. • .. . . .. • • .. . .. . .. . .. . .. .. . • 411
prey............................................. 413, 415

WATSON, WILLIAM--see BARNE:l'T et al.

lleakfish
history. . • .. . . .. . . .. .. . .. . .. . . .. . . . • .. . . . .. . . .. .. . .. .. 500
IIRrsh habitat......................................... 457
reproduction................................ 501, 502, 510

WEINSTEIN, MICHAEL P.--see SMITH et al.

WESTPHAL, WILLIAM--see LOVE e t al.

Whiting, Pacific........................................ 68

"Yearly changes in abundance of harbor seals, Phoca
vitulina, at a winter haul-out site in Massachusetts,"
~Chael Payne and IAvid C. Schneider.............. 440

Zalophus californianus-see Sea liens, Chlifornia.

ZAMORA, GIUlERT, Jr.--see ZIMMERMAN et al.

ZIMMEIlMAN, ROOER J., TIIa.IAS J. MINELLO, and GILBERT
ZAMORA, Jr., "Selection of vegetated habitat by
brown shr~, :R3naeus aztecus, in a Galveston Bay
salt IIRrsh 325

Zoeae-see larvae

Zooplankton
effluent effects...................................... 204
kelp forest........................................... 55
shallow coastal water............................. 97, 188

731


